Abstract-This paper presents a novel signal couple fed Circular Polarization (CP) Bow Tie shape Microstrip Antenna (Bow-Ti MA) based on the concept of electromagnetic coupled. The feeding technique and radiation performance of the Bow-Ti MA has been analyzed. The objective of the present design is not limited to both the improvement on the impedance and Axial Ratio (AR) bandwidths of the traditional CP antenna but also the radiation characteristics such as CP gain. The gain bandwidth and 3dB beam widths are also examined. Simulations and measurements show a good matching and a well-behaved CP radiation pattern can be achieved.
Microstrip patch antennas are used in a variety of applications due to their many salient features [1] . Reducing the number of antennas has been strongly required because of the physical limits for installation space. In many areas of wireless communications, a considerable interest in reducedsize antennas. One of the methods to miniaturize the antenna systems is the miniaturization of the antenna, to achieve the miniaturization of antenna, the planer antenna has some characteristics such as simple, small, light, low profile, and so on, have been proposed and investigated.
Microstrip patch antennas can be designed to radiate CP with a single-fed are described in [2, 3] , however, the major drawback of these kinds of antennas inherently has limited impedance bandwidth (VSWR≤ 2) and narrow 3dB AR bandwidth, the traditional CP microstrip antenna has bandwidth of only a few percent, which restricts its wide applications. To overcome its inherent limitation of narrow impedance and AR bandwidth, to achieve the high purity CP over an increasing operational bandwidth, both radiation properties (AR) as well as the antenna matching need to be optimized simultaneously. Therefore, develop broadband techniques to enhance the bandwidths of the microstrip antennas is very important.
Research and development in the area of microstrip antenna has been devoted to various techniques for the enhancement of microstrip antenna bandwidth [4] [5] [6] [7] [8] [9] . Increased bandwidth can be achieved with [10, 11] or [12, 13] . The AR bandwidth can be enhanced by [14, 15] concept. For achieving bandwidth improvement, in this paper, a new structure of the CP Bow-Ti MA has been studied. In the proposed antenna we are using: (1) a Bow-Tie radiation patch generate a CP; (2) a parasitically couple-patch over Bow-Tie radiation patch, which is based on concept of the two-layers couple by making use of layer separation (air gap) tuning [16, 17] to improve the AR bandwidth; (3) a less than quarter-wave length of special impedance transformer, and (4) a circularly signal couple patch. The third and fourth above the mentions are using to improve the impedance bandwidth.
The objective of the proposed design is to generate a CP and to improve the bandwidth of the traditional CP microstrip antenna, at the same time radiation and other characteristics of the proposed antenna have also been investigated.
ANTENNA DESIGN AND ANTENNA STRUCTURE
The geometry of the present antenna is consisted of five patches, which stacking on the different three layers of the dielectric substrate each other, is illustrated in Figure 1 . This configuration were included mainly a microstrip patch radiating element, a parasitically couple-patch, an impedance matching transformer, a signal couple element and a ground plane. The configuration side view showing in Figure 1(b) , first, we employ low permittivity dielectric substrates situated both the third layer for the Bow-Tie shape radiation element and the rectangular parasitically couple-patch. And second, using a high permittivity dielectric substrate situated the second layer for a rectangular microstrip feed line. Finally, using a high permittivity dielectric substrate situated the first layer for a circularly signal couple element and the ground plane. All of we mention antecedently, the high permittivity is FR4 substrate and the low permittivity is RO substrate.
A rectangular parasitically couple-patch over Bow-Tie radiation element, and they are concentrically placed through the dielectric substrate with a thickness 0.508 mm, for mutual coupling between each other at the resonant frequency of both elements, as shown in Figure 1 . Feeding mechanism plays an important role in the design of microstrip patch antennas. To overcome its inherent limitation of narrow impedance bandwidth due to feed networks with quarterwave transformer or hybrid circuit, in the present paper, the impedance transformer is consists of two structures of the rectangular microstrip feed line and a cylindrical conductor. A cylindrical conductor connection the Bow-Tie radiating element of the third layer with the second layer rectangular microstrip feed line form the impedance transformer. The signal through a 50 ohms SMA connector to feed at the circularly signal couple element (radius r i ) center located on the z-axis, by electromagnetic couple to upside rectangular microstrip feed line. The probe position, the radius of the cylindrical connector and the length of the rectangular feed line should be carefully chosen to match the input impedance of the antenna.
By properly adjusting above the mentions sizes (including rectangular parasitically couple-patch, Bow-Tie radiate element, rectangular microstrip feed line, cylindrical conductor and circularly signal couple element) and the probe feed position, then we can obtain a better and wider both the impedance and AR bandwidth of the CP antenna. Figure 1 depicts the detailed antenna structure of the propose antenna, while the simulative optimized parameters are list in Table 1 , respectively. 
SIMULATION AND MEASUREMENT RESULTS
The design was analyzed with Zeland Software's IE3D simulation package [18] by using an infinite ground plane and fabricated. The Return Loss (RL) of the antenna was measured by using an HP8720D vector network analyzer on an antenna by using a ground plane of 65 mm×60 mm. An operating frequency of 2.1 GHz and left hand CP where chosen. Figure 2 show the variation of simulated and measured RL with frequency, the simulated and measured 10 dB RL bandwidths were 35% and 31%, respectively. The comparison between the measurements and software predictions are very close. The difference between the two graphs is due to the fact that the proposed antenna was built on a very small ground plane (65 mm×60 mm), while the computations assume an infinite ground plane. A good agreement between the simulated and measured results has been observed. The new matching technology and by electromagnetic couple method feed the signal has been confirm that an optimum matching impedance bandwidth for in excess of 30% (VSWR≤ 2).
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The antenna gain and the radiation patterns of the Bow-Ti MA have been measured in impulse time domain antenna measurement system. The AR results obtained from simulation and measurement are shown together in Figure 3 as a comparison. The measurement results confirm that the AR of less than 3 dB is in excess of 22% bandwidth in the range of 1.9 to 2.4 GHz was approximate simulation purpose. The measurement results show a frequency shift and a degrading in AR. This means that due to the Bow-Ti MA radiating element of the third layer and the second layer Figure 4 , the 3-dB AR bandwidth are about 32 and 42 degree at the operating frequency 2.1 GHz, respectively. In the present investigation, the CP gain is over 6 dBi across a frequency band between 1.9 to 2.4 GHz from simulation and measurement as shown together in Figure 5 . Measurement 
CONCLUSIONS
By a parasitical couple-patch stacking over a Bow-Tie radiating element, employing the proposed matched technology and by electromagnetic couple method feed the signal has been confirm that Bow-Ti MA can be radiated good CP waves, and to achieve the impedance bandwidth and an AR bandwidth broadening. The present design is not limited to the improvement on the impedance and AR bandwidths of the conventional but also the radiation characteristics such as CP gain. Furthermore, due to its compactness and broad bandwidth more applications can be anticipated.
